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‘SUMMARY :OF THE FOURTH MEETING OF THE GQORDINATING COMMITTER
CHARLES RIVER WATERSHED STUDY

15 February 1968 __
1, The fourth meeting of the Coordinating Comnittee was ;hel-& 4n ‘the |
Pheatre, New England Division, Corps of Engineers, Waltham, Massachusetts.
The following members and guesis attended this meeting:

2, COORDINATING COMMITTEE MEMBERS OR ALTERNATES

a. Federal Ag encies

V. S. Army, Corps of Engineers, Colonel Remi O. Renier,
Committee Chaiyman L o

U. S, Department of Agriculture, Mr, Karl Klingelhofer,
: Massachusetis Soil Conservation Engineer

4., S, Department of Health, Education and Welfare, Mr.
Floyd B, Taylor, Public Health Service, Program:
Chief, Water Supply & Sea Resources

U. S. Department of Housing and Urban Development,
‘Mr, Frank A, Batstone, Deputy Director of Planning,
Program Coordination and Services Division, Region I

U. S, Department of Interiér, ‘Mr, Mark Abelson, Regional
Coordinator, Northeast Field Committee

b. State Agencies

Massachusetts Department of Natural Resources, Mr.
Malcolm E, Graf, Director and Chief Engineer,
Massachusetts Water Resources Commission

Metropolitan District Commission, Mr., Howard Whitmore,
Commissioner

Metropolitan Area Planning Council, Mr., John Culp,
Director of Planning



3. R | GUESTS

U, S. Department_of Health, Education and Welfare

Mr. Charles Larson, Sanitary Engineer, Public Health Service

=“ﬁ-:i ;m,:,J' TeiSs Department of Interior ;uifgl;::} e

Mr. C. E, Knox, U. S. Geological Survey "
Mr. James W, Lambie, Sanitary Brgineer, F.W.P.C.A.
Mr. William Je Butler, Sanitary Engineer, F. W P C.A.

' Massachusetts Department of Natural Resourcee

Mr. William A, Slagle, Jr,, Civil Engineer, Division of Water: Pollution Cantrol
Mr. Alfred F. Ferul]o, Env./Biol. Engineer, Diviaion of weter Pollution Oontrol
Mr. W. Leigh Bridges, Biologist, Division of Merine Fisheriee ’

Mr, Clinton E. Watson, Biologist Divieion of Merine Fiaheries

Metro olitan District C°mmi5810n fzr_‘,

Mr, Charles 0. Clark Director end Chief Engineer, Weter Division
- Coggs of Engineers, Neg England Division |

Mr., John Wm. Leslie, Chief Engineering Division

Mr, Edward L. Hill, Chief, Planning Branch

Mr. Joseph L. Igneeio;"Chief, Rivereﬁe;in‘studiee_Seetienfii;

Mr. John ¥, Lind, Project:Engineer,aCharles~River‘wetershed Study

Mr, John Blackwell Urban Planner, Charles River Watershed Study

Mr, Arthur F. Doyle, Engineer, Charles River wetershed Study '

Mr, John J, Caffrey, Engineer, Charles River Watershed Study

Mr, lewis A, Carter, Recreation Specialist

Mr. Elliot Childs, Chief, Hydrology & Hydraulies Branch



Citizen Advisory Committee

Mrs. Russell Haddleton, Vice Chairman, Dover
Mr. Frank S. Christian, Boston

Mrs, F. Murray Forbes, Boston

Mra. H. Shippen Goodhue, Wellesley

Mrs, Thomas Murray, Franklin

Mr.'ﬁehri Prunaret, Natick |
Hoh..Iéverett'S#ltonstall,"Dover

Mr. Daniel G, Wheeler, Dover

Mr, Charles Whitlock, Cambridge

'Mr.. Arthur Williams, lLegislative Counsel

Mr. Kenneth H. Wood, Westwood

'Bastoh'Redevelopment.Authoritx

Mr, Ralph Parton, Urban Designer
Mr. Charles W. Roy, Project Engineer
Mr, V. Michael Weinmayr, Landscape architect



be PROCEEDINGS

The Coordinating Committee was convened by the Chairman, Colonel
Remi O, Renier who introduced the committee members in attendance. The
proceedings of this meeting as summarized by Colonel Renier are stated
below., The complete texts of the formal presentations are attached as
appendices,

STUDY PROGRESS TO DATE

Colonel Renier gave a brief Status Report on the overall study, and
followed with the progress of the Department of the Army on the Lower '
Charles Interim Report. It was pointed out that flooding is a real problem,
to be solved, and to do this pumping facilities at the Basin are required.

LOWER CHARLFS WATER QUALITIES AND PUBLIC HEALTH

Mr. Taylor of HEW stated that health is more than the absence of
illness, Handling and disposal of solid wastes remains a critical unresolved
problem. He further discussed restraints, because of water quality problems,
on recreation and shellfish harvesting. FEncephalities is still an incipient
health problem in Boston & environs, Use of the Charles River for ‘recreation
is the best use of the resource. Water contact recreation is not feasible
in the near future. T T ' ‘

Mr. Larson of HEW described Boston Harbor pollution. The harbor
waters have high coliform sources, It was stated that over % million
gallons/day of totally untreated sewage is stil) being dumped into harbor.
Chlorination does not have deleterious effects on sea 1life and ecology -
but the amount of chlorination used in sewage treatment may be inadequate
and much larger doses are needed to avoid disease in humans from shellfish
contamination., He explained what creates the need for restricted areas
of shellfish and no harvesting., 01l spills (pollution) creates only a
temporary closure of shellfish areas,

LOWER CHARLES POLLUTION INVENTORY HIGHLIGHTS

Mr. Lambie, FWPCA discussed in detail the program this past surmer
of sampling the Charles River to determine existing levels of water quality
and the critical needs for oxygen content controls., He pointed out
the data which clearly shows that quality problems increase measurably
the farther you go into the lower Basin. He showed the amount of coliform
present., Also, he stated that improvements made possible by the MIC efforts
to reduce overflows from combined sewers paid resl dividends.



CHARLES RIVER POPULATION & URBANIZATION:

Mr. Blackwell pointed out the population densities of the Watershed
and of the Lower Charles, and emphasized that densities in the Lower Charles
have not changed much over the years, Also, he stated that increasing high-
rise construction was adding to this density and centralizing people in the
Lower Basin. Growth predictions ranged from 41% to 111% resulting in an
average of SO% population growth throughout the Watershed.

LOWER CHARLES RIVER MANAGEMENT 2

Mr. John lind demonstrated that the urgent need is for control of the
water level in the Charles Basin and this control is a must if the Muddy
River floods are to be restrained. The feasible site for a pumping plant
is at the MC proposed Warren Avenue Dam. He pointed up the need for
improved facilities for recreational boating and commercial navigation.

MDC AND THE LOWER CHARIES:

_ Commissioner Whitmore stated coste for the Warren Avenue dam will
range from $22 to $25 million, The dam is badly needed and he feels
strongly about that need. He then discussed his equipment and personnel
problems at the Deer Island sewage treatment plant, '

.ASSUEING OPEN SPACES IN THE CHARLES RIVER WATERSHED ¢

Mal Graf, substituting for Mr. Brownell, discussed a need for support
~ of the Wetlands bill now before the legislature and to obtain matching
funds to obtain Federal funds under B.O,R. programs, He believes the time
is here when we must think of regeneration of sewage plant effluent for
return to streams to augment flows, '
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APPENDIX A

CHARLES RIVER WATERSHED STUDY
AGENDA
Fourth Coordinating Committee Meeting
Thursday, 15 February 1968
New England Division, Corps of Engineers
424 Trapelo Road, Waltham, Mass.

Registration
Study Progress to Date: Colonel Remi O. Renier, Ché.irm,an

Lower Charles Water Qualities and Public Health:.
Mr. Floyd B. Taylor, Chief, Water Supply Program,
also Sea Resources Program, U.S. Dept. H.E. W,

Lower Charles Pollution Inventory H1gh11ghts.
"Myr, James W, Lambm. U S. Dept. of Intermr,
F.W.P, C.A.

GCharles River Population & Urbanlza.tlon '
" Mr, John Blackwell, Charles River Study,
Corps of Engineers, NED

Lower Charl es River Management:
Mr, John M, Lind, Charles River Project Engmeer,
Cqrps of Engineers, NED

MDC and the Lower Charles:

Hon, Howard Whitmore, Commissioner,
Metropolitan District Commission

Discussion

Lunch

‘Re~-convene

Assuring Open Spaces in the Charles River Watershed
Mr. Arthur Brownell, Conservation Services Dxrector,
Masgs. Dept. Qf Natural Resources

Further D1sguss1on
Summaryy of 15 February Meeting: Col Renier, Chairman

Adjournment
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Remarks by Colonel Remi O. Renier

Division Engineer, New England Divigion

U, S. Army Corps of Engineers

To: Charles River Coordinating Committee
Waltham, Mass, 15 February 1968

STATUS REPORT

AS OF 1 JANUARY 1968

CHARLES RIVER STUDY

Status Report:

‘To report oh ouyr ge.néral study progress I réfer you to the
printed Status Report dated 1 January 1968_which was mailea to ea;:h
of you. To thoge of you who actually review these charts included in
the Repért, the bar charts are somewhat misleading when you visually
measure our priﬁted percent of actual completion against thé length of
the scheduled bar spread over many months. Qur actual percent of
éompletion reflects quite favdrably that the status is on time for the
overall study"plannin_g. However, because of budget restraints imposed
by the latest appropriations we will have to slip total completion into
FY-71. We just cannot commit sufficient bodies to the work under our
'limitatiﬁns of the dollars available..

In addition to 3 public hearings, 3 Coordinating Committee
conferences and 3 Advisory Committee meetings, we have held special
conferences in Washington and locally on problems associated with the
Charles River Study,

Further, our work effort is reflected in

4 General publications

3 Summaries of conferences



3 Study Status Report‘_s

and, 8 Interim Study memos, -
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Remarks by Colonel Remi O, Renier

Division Engineer, New England Division

U. S, Army Corps of Engineers

To: Charles River Coordinating Committee
Waltham, Mass. 15 February 1968

THE LOWER CHARLES INTERIM REPORT

CORPS OF ENGINEERS EFFORT

I will open with aL brief statement on the subject_ of OPEN SPACE. |

This slide shows the whole Eastern Massachusetts Regional
Planning Area, the MAPC Area and the Charles River Watershed., We
received in November 1967, a preliminary draft of an'MAPC Charles
River, Mystic River a_.nd Neponset River Report, with-ge'ne'i'ali'zé:d :
recommendations on or along the River between Warren Avenue, Boston,
and Noon Hill, Medfield. We are aﬁvaiting another MAPC O?en‘ Space
Report with recommendations for Charles River Watershed towns and
cities,

Nexﬁ, I will discuss the Lowér Charles Interim Report.

This map of the whole Charles River Watershed is colored to
show the Lower Charles section in yellow, on which we are focusing
today.

This slide shows the Lower Charles Interim Report area, ag?.iﬁ
in yellow, The area shown in red is the Stony Brook sub-watershed in
‘“Waltham, Weston, Lincoln and Lexington, It is just upstream of the
Interim Report area. It is the principal source of dornestic wé.ter for

the City of Cambridge, Low flow augmentation of the lower Charles



from this source was considered and not found feasible., We .ha‘ve...
issued a study memo on this watershed, I should pdint out tﬁat the’:x"e.w
is another Stony Brook in Boston, which falls wi_thin that Lower Basin
Interim. Report I arﬂ ﬁiscuséing. |

The néxt slide shows o:;xly the ﬁower .‘VCh.Earlé.s S'tudy Area, The
~area in pink covers _sqmé 56 square miles, along 11,9 river miles of the
Charles between Moody Street, Walfham, and Warren Avén_ue, Boston,
In this Lower Charl-gs Interim Repq_rt_area.,l we are dealing with the
day-time needs of .more' than 1, 250, 000 people, and.tile_ overhight_a-nd .
weekend needs of 700, 000 or mére permaﬁent types.

. The Charles River Basin, {the wate.r impoundment behin;ﬂ.-'the
Charles River Dém) is the principal landscape feature o_f thé'Lowe-rf.
Charles Interim Report Study Area now Bein,g written-, and is its
largest, fnost nearly permanent open space.‘. | The Bas:h"l is customarily
held close to a design pool level about 2.4 feet above mean sea level at
Boston, A_t t}.1is.1eve1,' ‘_fhe Baéih has an'a.r.e'a; of 675 ,glurface acrés.'

Best known is fhé wide portion of the Basin, some 2, 6 miles
long, between Boston University Bridge and Charles River Dam, This
view is lookingldown the Basin from the neighborhood of Boston University
-~ Field; this next view is looking up the Basin from the dam and Bostqn
Science Museum toward the Massachusetts Institute of Technology,. and

Boston University,



Lower Charles Open Space and Recreation, has been inventoried and
reported in a recent memo, distributed last month, Further recom-
mendations on this topic will be deferred to the Final Report,

Flood Control and navigation are the principal -tfopic':s of the’
Lower:Charles Interim Report.: also pollution, so far as it becomes
involved in the Basin flood control,

" For you to fully understand the overall study approach, I wish
to review our studies reiated to flood control and navigation,

After more than 40 years of public discussion {1861-1901), the
existing Charles River Dam was completed in June 1910, It was
constructed for three purposes:

{1} To eliminate unacceptable tidal marsh conditions along
the Charles River

(2) To prevent tidal flooding of low~lying lands in Boston
"and Cambx-' idge |

(3) To create a constant-level pool for aesthetic improve-
ment and for recreation uses,

The Dam was designed to maintain a water level about 2-1/2
feet below mean high tidé.' The Basin design level has been so well
maintained over the years that many hundreds of rnillioﬁ doilars worth
of buildings in Boston and Cambridge have since been constructed at
low elevations, and almost all available marginal lands have become
utilized., But, ‘at ‘high tides, the gravity sluices at the dam cannot

discharge water from the basin,



In genefal, basin water level control in a future hurricane or other
high runoff period will require pumping in order to, discharge water
from the Basin to Boston Harbor ag'ai.nst the tide,

On week~days, fuel oil is barged through the Basin to an
electric generati.ng_p‘la.nt built in 1949 that also has contracts to supply
steam to nearby buildings,

On week~ends, the Basin is intensively used by power and sail-
ing and rowing boats and far less frequ'ehtly by .commercial barges,
These .navigational needs have been evaluated and recommendations
are being prepared for the Lov&er Charles Interim Report,

The Lower Charles flooding problemsl have been under our
study since Oétober 1967, In this studjr, we hé.v’e examined MDC pro-
posals for a new dé.m, fishway, pumlping station, na.vigafion -1ock-s,
highway bridge and se-wage conduits at Warren Avenue, Boston..

The MDC proposed Warren Avenue facilities would replace and
improve on the exiéting river-management and navigation facilities, .at
;he‘sixty-year old Charles River Dam,

Need for improved facilities of some kind was démonstra.ted by
consultants retained by the MDC twelve years ago, following hurricaﬁe
rainfall “Dia:ne", 19 August 1955, At that time, the Charles River Basgin
water level rose to some 4-1/2 feet above the 1905 design level, and |
remained at or near that flood level much ofr four days, Storrow Drive
travelled lanes are constructed 12 to 18 inches above the 1905 design

pool level, In 1955 they were under 3 - 3-1/2 feet of water, More serious



consequences of the 1955 flooding were in the Back Bay, Roxbury

and Brookline storm drains and sewers, which were flooded by the "
high basin level, Also, there was ﬂéoding of Boston Edison and
Cambridge Electric Light Co, manholes, conduits and junction boxes
in low-lying terrain, and of Néw England Telephone and Telegraph Co,
manholes, conduits and junction boxes. In addition, there was wetting
of basements {and basement contents) in nearly all Cambridge 'and
Boston residential, | commercial, industrial, educational and special
service buildings in the flood plain of the Charles. This included -
basément boiler rooms and basement machinery rooms for elevafors; ,.
for telephone exchanges, and for electrié—power 'fr_ans'formation/
distribution within buildings,

"' There are today unusual damage potentials in bazement wettings
in MIT buildings, in the Cambridge Electric Light Co. rgené‘ra'ti:.xg
station on the Broad Canal, in the Science Museum, the Massachusetts
General Hospital buildings, the Boston Public Library, the Fine Arts
Museum, Northeastern University, Boston University and all the low-
land churches, schools and hospitals, |

The MDC cpnsultants found and reported that-approximately

89% of the August 1955 Charles River Basin peak level waters came
from the lower lé miles of the Charles, below Moody Street, Waltham,
© - Very little pealg inflow Wasr from farthér upstream, The con-’

sultants also pointed out the great intensification of runoff due to



building and street-paving in lowla.nd Boston, Brookline, Newton, - .
Waltham, Watertown and Cambridge in the years since 1905,

Storm water concentrations of 1955 were estimated to have .
beguy arriving in the Basin within three to four hou'rs after the start
of major rainfall. - The existing Lieverett Street sluices were designed
to operate under conditions when three to four days would be an inters
vai between rainfall start and cumulation of peak waters in the Charles

' River Basin, Thus, the arrival time of peak inflow waters in 1968 ig

about 24 times faster than in 1908, when the River Dam was first

closed. And due to paving, the inflow rates in ‘1955 and 1968 are several
times larger than they were in 1905 or 1908,

The MDC consultants studied additional s]_.uicing; Because of
the great extent and intensification of .building and paving, it was found
that no amount of additional gravity sluicing could pr_e‘vent excessive
Basin water levels in storms like that of August 1955, Also, it wé.s
found that n.mre than doubling the 1905 sluicing capacity would not
securely prbtéc't 'th.e‘ ‘Basin in such a .s'to'rm'éé that of'Sé?tember 195_4
or of October 1962, except in the most favorable circumstances of low B
tides directly preceding storm peak ini.'lo‘ws fo_ the Basin,

The original ;lesigners of the 1905 dam were free to plan to
fluctuate the Basin water level some six feet, fr.o_m 3 feet below to.

3 feet above the design level, Now, because of existing urban deveippq

ment it is intolerable to draw the Basin down as much as 1~1/2 feet



below, or to let it rise more than 1-1/2 feet above the design pool level
of 1905, Much closer control of Charles River Basin water level has
become physically required, not merely desirable, Metr0politan trans-
portation, economic land development and preservation of urban drain- |
age are the dominating requirements that high Charles River Basin water
levels be prevented,

Two new transportation facilities built since 1955 add to the re-
quirements for Basin-water level control; the Massachusetts Turnpike
and the MBTA Highland Branch trolley transit extension from Kenmore
Square,

In the Fens, Boston, the Turnpike crosses the two.'Stony Brook
conduits, the Fens cha_nnei and the Muddy River coﬁduit under Brooklrine
Avenue., The MBTA Highland Branch parallels the Muddy.Rivéf some
3,300 linear feet along the northwesterly bank between Park Drive aﬁd
Aspinwall Avenue, Water from the October 1962 storm flowed down the
subway incline and for a time dis rupted all MBTA tunnel services through
Kenmore Square underground,

In addition, a new facility, the Inner Belt Expressway, I-695,
may traverée the Fens some 3,100 linear feet on or close to Park Drive
alignhment, crossing the two Stony Brook conduits and in effect dé.mming
the Muddy River 4t Park Drive, some seven hundred {700) feet north-
westerly of Brocokline Avenue,

At the present time, the flood flow from Stony Brook discharges

to the Back Bay Fens, thence to the Charles River through a series of



bridges, conduits and open channel in the Fens, The maximum flood
flow reaching the Fens from Stony Brook is limited by the size of the
outlet conduit and is about 3,300 cfs. It is understood that the two
Stony Brook siphons under the Inner Belt are being designed to -ma.in;- :
tain present flow conditions, Thus, the flood flow to the Fens of

about 3, 300 cfs will continue,

We know that a peak flood flow of 2, 800 cfs from Muddy River
will have to be provided for in constructing the Inner Belt at Park Drive,
Current conduits and pipes are insufficient, -

One way of handling the Muddy River's 2, 800 cfs flood flow
would be to construct a siphon under the Inner Belt.to assure that 300
to 400 cfs flowed through the existing Brookline Avenue/Deerfield Street
conduait to the Cha;'les; the réma‘ining 2, 400 cfs into the Fens and so to
the Charlés, This would barely replace existing facilities., However,v
with flood flows from Stony Brook (about 3, 300 cfs) added inthe Fens,
the bridge openings, conduits and sections of open channel through the
lower Fens are inadequate in cross section to carry those combined
flows {upwards of 6,000 cfs) to the Charles. Significant enlargement .
of those older waterway openings to accommodate the éo'mb_in;ad flows
would require extensive and costly construction,

An alternative solution could be to divert Muddy River flood
flows (2, 800 cfs) directly to the Charles by a new conduit constructed
as part of the Inner Belt highway nortﬁwesterly,’ between Muddy River

at Park Drive and the Boston University Bridge,



The Bureau of Public Roads representative in Boston has pro-
posed that Massachusetts Df’W explore this alternative.pla;]‘:l. Should
such a gonduit be built as part of the Innerl Belt,.‘ the flood flows reach-
ing the bridges, conduits and sections of open channel in the lower Fens
would be only about 3, 300 cfs at most, and rather minor alterations
would suffice to pass flood flows expected over thc;, years ahead,

By reason of recent building construction close to the Basin,
the Charles River Dam primary function of keeping high tides and storm
tides out is now as .importan’c (perhaps more important) than its function
of keeping fresh water in to cover the former flats. It is noteworthy
that the 1955 '"Diane' storm water le.vel in the Basin (+6.9 m.s,l.) was

barely 5 inches higher than the twice monthly "spring' high tide in

Boston Harbor (6..5 m, s.1.), which is kept out by the Dam, Also, it
is noteworthy that the 6, 9 ft, '"Diane' level on the downstream side of
the Dam has been equalled or"exceeded on more than 700 occasions in
the 44 years 1922-1966 according té tidal height observations at the U, S.
Appraisers Stores Building in Boston, corner of Northern Avenue and
Atlantic Avenue, lor an arithmet.ic average of 16 occasions per year.

This completes my summary on Corps portions of the Lower
Charles Interim Report,

Sets of pages, listing some of the principal physical and social
facts affecting the Charles River Basin, have been reproduced for

distribution at our noon recess,



Now, I present Mr, Floyd B, Taylor, Chief, Water Supply

Program, also Sea Resources Program, U. S, Department of Health,

Education & Welfare, Boston.
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THE TOWER CHARLES RIVER STUDY
WATER QUALTI'Y AND PUBLIC HEALTH *

-~

Introduct ion:

Health, perasphrasing what Surgeon General Stewart se.id recently, is not
only the sbsence of disease but the presence of e positive R cheerful outlook
on life. Furthermore, the physica.l and mental health of people has been

shown to be closely rel,ated to their utilization of water resources. '

~ There are gseven areas, as follows, of specific health concern with water
resources:

1. Provision of edequate and safe public and individual
water gupply sources.

2. Provision of adequate a.nd heelthﬁﬂ. water based re-
' creation. :

- 3.~ Proper solid weste di.spoeal.

4. Protection of shellfish growing areas in estuarine waters
. from the effects of water pollntion.

| 5.' Provision of adequate control of the vectors of disease.
6. Protection of health before and after tha use of
pesticides in agriculture or for the control of aquatic
growths ’ and '
Te Elimination of f£loods which create gross . insmitary -
. conditions, destroy housing, and inundate public and
individual water supplies.
While all these have s bearing on the Charles River Basin as a whole, only
three or four will be diecussed this morning in connectlon with the assigned

top:l.c which pertains only to the Lower charles River Basin.

'*I paper presented February 15, 1968, at the Fourth Coordinating Cormittee
Meeting, Charles River Wetershed study - N.E. Divislon Corps of BEanglneers,
Waltham, Massachusetts, by Chsrles Larson & Floyd Taylor of the U. S. Public ‘
Health Service, Boston, Massachusetts.



These are water supply, recreation, and eghellfish production. However,
before proceeding with the discussion of these topies, I would like to

comment briefly on the matters of vector control and solid waste disposal. |

In public hcalth terms, & vector is an insect or animal, which ecan or may‘”
transmit a communicable disease from an infected person to & well person or
from.an animal reservoir_o: the disease to a well person. Of concern in
New England.is the vector of Eastérn-eneephalitis of which New Englend is

' consldered the "home“. Early records of the 19th century indicate the T
presence of this disease ane later research has shown that its two mosquito
vectors are quite commoniy found in New Englend. These vectors are the salt

marsh mosquito, Aedes sollicitans, and the fresgh water vector, Aedeg vexans.

Of +the lh8 Eastern_encephalitis cases on record,l50-occurred in the state

of Massachusetts andlk of these took place during the flood yeare.of 1955 - 56.
It is perhaps somewhat peradoxical that the water qualtty of the lower part

of the charles Rlver Bagin would mitigate against the breeding of the vector
because of the presence of. the large amount of oil and cther chemical wastes.
However, in a flood year without adegquate control of floods, it is possible
that the mosquito vector of encephalitis could breed in rlood waters of the

ILower Charles.

mhe proper disposal of solld wastes is essential to preservation of water
re ources. The problem is a national one and many water eupply sources have |
‘been contaminated from improper disposal of wastes in low areas. Detailed |

information is not st hand on waste disposal along the Jower Charles River.



Public Weter Supply

Uge of the Lower Charles River for'public water supply purposes is considered

unlikely because of the poor quality, low quantity (at times) and availability

" of alternative sources. For example, the water in the Lower Charles is high
in coliform organisms and organic material and often contains high amounts

of ealt water. The 1atter requires complex and costly treatment processes
for removal, and even to deal with the average poor quality of the Lower

Charles River water would require sophisticated'water treatment processes.

Ie has ‘been reported that there are periods when there is virtually no Tlow |
‘coming out of the Lower Charles and this would contraindicate its usefulness
'as 2 dependable gource of water supply A third point is that the entire
 urban ares adaoining the Lower Charles wetershed is served 1ts drinking water :“
by the Metropolitan District Commission. According to some data demands on
the MDC system now average about 227 million gallons per day and there is an

estimated safe yield at present of 335 million gallons per. day. This would
| provide the capacity to meet increasing demands for some time to come and there
| are plans for augmenting the MDC supply so that its safe yield will increase

in future years. Thesge considerations lead to the conclusion that turning to
the Lower Charles.for-public water source would probably not be the method of
choice. Also under current State Iaw (GLC 111, Paragraph 160) a public‘water
supply-source mey not be utilized for recreation of any type or waste disposal.
ISince these two are the primary uses of the lower Charles, there 1s this

further deterrent to utilizing it as a source of water supply.



Recregtilon
At present the Lower Charles River is used for non-body contact recreation,

- plate no. 1
_‘nemelyy boating. The attached graphj’utilizing date provided by courtesy
of the Water Pollution Control Administration, illustrates the bacterial
guality of the Icower Charles from Moody Street Bridge to its mouth. The
solid lines erossing the graph represent the recommendations of the indlcated
agencies concerning the bacterial content of water for both body contact
recreation as well as general recreation, including boating. It will be .
'noted thet the present bacteriological quality of the Lower Cherles precludee
1ts use. for body contact recreetion, such as swimming or water skiing, as at |
no time during the sampling period did 1ts quality meet either the recommenda-\
1“tions of the U. Se delic Health service (aa provided to the Technical Advisoryzn
Committee) or of the State of Maseachusetts. It'will be noted also that the
'recommendations of ‘the Public Heelth Service for general recreetion were not
met at the second sempling spot nemely, at JOhn Weeks Foot Bridge, end there

is, therefore, some question as to whether aven this form of recreation at

'present is safe.

' There have been geveral reports to Public Health Service officials by crew:
- members and coxswains of crews thet following unavoidsble exposure to the

~-water of the Lower Charles, they developed rashes and other manifestations
of skin infection. This could be attributed to either bacteriel infection

or chemical irritation.



There are other aress slong the Charles River which presently meet the.
requirements for body contact recfeation‘but these gre upstream from the

. area under consideration, cnd in order to recelve full utillzatlon would
need improvement off the River banks, beach construction, and other measures.
The presence of numerous storm water overflows, some of which are comblned
sewero, create a hezardous situation for bathers and limit the desirability

of the Rlver even for non-body contact recreational use of the Lower Charles.

Shellfish in Beston Harbox

plata no., 2
Making an aSSesvment of the contribubtion of the Charles River to the

pollution of Boston Harbor is a difficult task because the‘larger sources,
such as Deer Island Sewage Treatment Plent, tend to mask the contribution

of the River. Theré is no'doubt that the Charles River is cohtributing'to
the poliuviion of Boston Harbor and this conclusion ig substantiated by the
Federel Water Pollution Control Administration data collected in August and
September 1967; at the Longfellow Bridge. At this location the median total
coliform MPN was 16,000/100 ml and the median fecal coliform MPN was 900/100 ml.
These bacterial densities are much greater fﬁan those accepted for "approved"
or."restricted" shellfish growing areas. Part. I of the Nationel Shellfish
Sanitetion Program Msnual of Operstions gives the criteria for the clasoifica~
tion of ghellfish'growing areas and states that "approved" areas should have

a median total coliform MPN of 70/100 ml with no more than 10% of the samples
exceeding an MPN of 230/100 ml and that thc samples ohould bé collected In
those portions of the areas most probably exposed to fecal material during

the most unfavorable hydrographic and pollution conditions. A "restricted"



ares mugt have a median total coliform MPN of T00/100 ml and no more than
10% -of the samples greater than 2300/100 ml, and all shellfish hervested

from these areas must be trested at a depuration plant.

Last summer, follcwing completion of part of the Public Health Service §:
annual evaluation of the Massachusetts Shellfish Sanitation Program, ther
bacteriolngical gquality of the softshell clams coming from the NEWburyport
Shellfish Treatment plant was questioned. As part of the 1nvestigation that
followed, the "restricted” areas within Boston_Harbor.were examined to #
determine 1f they were properly clﬁssified. The major sourcés-of‘péllutidn

at that tlie were as follows:

Dee& Island Sewege Treatment_Plan£ - this piant is
prgsentlylreceiving 360'~:35Q MG ( ofﬁﬁhigh,aﬁout
100 MGD is sea'water-intrusion) and‘providiﬁg no
treatment, élthough chloriﬁation is due %o begin

_E00N.

Nut Islend Sewage Treatment Plant - this plant is
' presently providing primesry treatment for 80 MGD
. of sewage flow, but does not chlorinate during the

Moon Island Sewage Treatment Plant - thils plant has
been closed although about 0.5 MGD of raw sewage 1=
still discharged. This situation should be corrected

within 18 months.



As a result of these survéys six of the existing 29 restricted areas were
closed resulting in the removal of 757 acres of shellfish growing waters from
prdauction. This brings the total acreage closed to‘2,317 énd using'"landed
| valués” of shellfish in Massachusetts the potential worth of this closed
acreage is estimated to. be $93 000 with a total ultimate value to the economy

of sbout ten (10) times this or $93O 000. (Annually)

It should also be stated that there are 1,538 acres of restricted areas
(although k aress totaling 232 acres have been closed temporarily because of
an oil spill in the Weymouth Fore River) and 500 acres of “approved" areas

remaining within Boston Herbor. These areas are being reviewed and evaluated.

I the treatment pleants do begin to operate properiy with adequate chlorination
(edequate means more than Q.S.to 1.0 mg/1 residual after fifteen minutes
detention time, and that the dosage along with the contact time will be

sufficient to inactivete viruses), and sources of pollutlon such as the -
- Charles Rivér éontinue to discharge to the Harbor it is doubtful that the

shellfish beds can be reopened.

Conclusions

In conclusion, the basic use of the lower Charles is non-body contact recrea-
tion but even this 1s subject to some question, in light of the evidence
discussed sbove. Certainly steps should be taken to improve the guality of
the lower Charles River by ellminating combined sewers, industrial waste

discharges, elther into the storm water systems or illegally constructed



industrial outfalls, and eliminating the oil and scum wh-ich is =o apparent.
I'Iaking thesge :lmprovements would create a Lower Charles River more aestheticall,;
| . bleasing and would creste an increase in the desirability of its use, voth

as a boa_ting area as‘well as an area along which citizens of the Bosgton regi_én
“could enjoy outings. Furthermore el:i.mination' of this pollution would hjel:é

toward restoration of Boston Harber shellfish growing areas. '
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CHARLES RIVER WATERSHED STUDY ‘
LOWER CHARLES RIVER POLLUTION
Fourth Coordinating Committee Meeting

February 15, 1968

At the most recent Coordinating Committee Meeting we
mentioned that a water quality evaluation program of the Charles
and Boston Harbor was conducted last summer. The work was
carried.out by representatives of our office, a group from the
Robert A. Taft Sanitary Engineering Center in Cincinnati, Ohio;
and was conducted as a joint effort with the Metropolitan District
Commisgsion and the Massachusetts Division of Water Pollution
Control.

Thls -rriorning I will cover some of.the study results as they
relate to the lower basin of the Charles River.

.. The location of the sampling stations are shown on Plate 1.
In all, there were 17 stations in the watershed, three of which are
in the lower basin-~C-17 at Longfellow Bridge, C-16 at the John
Weeks footbridge, and C-15 at the Tompson footbridge above
Watertown Square. C-14 is at the Moody Street Bridge and provides
an indication of the water quallty just before it reaches the lower
'baszn

- Each station was sampled 13 times between July 14 and August
18. . Samples were taken a foot or two below the surface, and were
analyzed for numerous chemical, physical, bacteriological and bio-
logical characteristics. -

One of the most commonly used indicators of pollution is BOD,
.or biochemical oxygen demand. Organic matter in water goes through
a natural decomposition process which requires or demands oxygen;
and consequently decreases the dissolved oxygen contained in the water.
The amount of this demand for oxygen is measured as BOD or bio=-
chemical oxygen demand. It serves as an indication of both the amount
of decaying organic material in the water as well as the rate at which
oxygen will be drawn from the water.



Plate 2 shows the average BOD in milligrams per liter at
each station. The horizontal line indicates that decomposing
leaves and other natural materials exert a normal background
BOD level which is present in all streams regardless of man-
made pollution. The rising trend beginning at river mile 27 shows
an increasing concentration of waste in the river as it approaches
the lower basin, the last three stations or bars on the right side of
the graph being in the basin. The drop at the last station, Long-
fellow Bridge, shows the effect of the decomposition process and
also reflects the fact suspended solids settle to the bottom of the
basin, therefore, reducing the oxygen demand near the surface.

Another important parameter is the dissolved oxygen level
itself. The level at any point is a function of the oxygen demand,
and the natural rearation process whereby oxygen from the atmos~
phere is transferred to the water.  If the demand is greater than the
rearation rate, the dissolved oxygen level will drop; if the rearation
rate exceeds the rate of oxygen demand, the level will increase. -

Plate 3 shows the average dissolved oxygen levels in milli-
grams per liter and the minimum levels measured at each station.
The blue line is at 5 milligrams per liter and serves as a reference.
This is a generally accepted minimum necesgsary to maintain a good
fish habitat. The definite downward trend in levels through the basin
reflects the rising BOD or oxygen demand we have just seen on the
previous graph. ' ' '

. -Generally speaking the results of the BOD and dissolved ox?gen
tests show a substantial waste load is transmitted to the basin. Some’
comes from upstream sources, with a build-up starting at about mile
27 or Station C=10, ard more is contributed directly to the basin from
combined overflows. The net effect is to depress or lower dissolved
oxygen levels as the water moves through the basin. The very slow
movement of water through the basin also allows sludge to settle to
the bottom where it decomposes in an anaerolic or sceptic condition,
that is without oxygen. |

A third commonly used indicator is the number of coliform bacteria
detected in the samples. Coliform bacteria are a group of several dif-
ferent kinds of bacteria, usually of intestinal origin, that can be detected
by a specific standard test. They are counted as organisms per 100
milliliters of sample. The presence of coliform bacteria does not -
prove the presence of disease causing, or pathogenic, bacteria; but it
does indicate the possibjlity exists. This possibility is increased when
fecal coliform bacteria are also known to be present.



Plate 4 shows the average total coliforms -and the average
fecal coliforms measured in the basin. The horizontal line at
1000 indicates the maximum acceptable if the waters are to be
used fo',r‘swimming. Noting that the vertical scale is logaithmic,.
it can be seen that fairly high averages were encountered in the
basin. - An individual high for the test period of 6.5 million total,
and 1.2 million fecal, occurred at the Weeks Bridge in August 17th
Coliform amounth also varied widely from day to day showing the
erratic influence of overflows from combined sewer systems in
the basin area. : : -

I might also say that the one specific test made in the basin- : .
for Salmonella, which is a pathogenic organism, was positive. This
: ~is certain proof of water contamination by a disease-producing
organism,. and a further indication of serious pollution in the basin.

The M. D. C. is in the midst of a program to reduce overflow
from combined sewer systems to the basin. As part of this. program,
a new relief sewer has been constructed along the south bank of the
Charles and was placed in operation last summer.

In an attempt to measure the effect of the new sewer, coliform
data collected before activation, and coliform data collected after
activation, are compared on plate 5. The first column shows the
‘geometric mean of samples collected in June, July and August and the
second column is derived from samples collected in September,
October and November. The influence in the upper position appears
to be quite marked, while in the lower basin, contamination from other
sources overrides or masks the effect.

The data also strongly indicates that, although there has been a
major improvement, sources of pollution still remain. This was
further verified by spot checks for fecal coliform on December 12 and-
13 at thirteen stations between Watertown Dam and Eliot Bridge.

The M. D.C. is in the process of checking connections and regu~
lating structures that are a part of their system. It would appear,.
however, that in spite of these and other corrective measures that are
presently planned, effluent from other non-M, D,C, systems, effluent
from illegal sanitary connections to storm sewers, and pollutants con-
tained in storm-drainage and urban runoff are still going to be a prob-
lem which must be recognized and congidered in our future planning.



The results of last summer's program are presented in detail
in a report which covers the quality of both Boston Harbor and the:
Charles River. It covers a great many more aspects, including a
biological analysis of the river, and provides more detail than I have
. been able to this morning.- Copies of this report have been prov:ded '

to the Corps, the Massachusetis Division of Water Pollutlon Control
the. M. D. C. -and the Charles Rlver Watershed Assoc1at1on :

'I‘he next step in our overall study will be to combine this water
quality data gathered last summer with information on rainfall, stream
flow and waste loads to construct a mathematical model of the river.
Once established, this model can then be used to forecast future water
quality in the river under varying waste load and flow conditions. "It .
will provide a means to test the feasibility of alternate control measures,
including low flow-augmentation, that will be requn:ed to 1mprove the
water quality management of the river.

- Thank you very much for your attention.
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BIOCHEMICAL OXYGEN DEMAND (B.0.D.)

Boston Harbor-Charles River Study
, Massachusetis
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Boston Harbor-Charles River Study
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CHARLES RIVER BASIN

— Effect of Activation of South Charles Relief
Sewer on the Water Quality

LOCATION BEFORE ACTIVATION '} AFTER ACTIVATION 2
(Coliform Orgs100 ml) j(Coliform Org/7100ml)

Watertown Dam 22,400 2,400
N. Beacon St. Br. 40,800 7,100
Eliot Br. 84,600 20,200
Western Ave. Br.3 53,300 20,200

B.U. Br.3 54,700 73, 500

1. Geometric mean of three samples collected June,July,
and Aug., 1967

2. Geometric mean of three samples collected Sept. Oct.,
| and Nov., 1967

3.Influenced by overflows from the Cambridge Branch
Sewer

PLATE 5
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Remarks by John Blackwell
Urban Planner, Charles River Study

U.,S. Army, Corps of Engineers, New England Division
TO: Charles River Coordinating Committee

Waltham, Mass,, 15 February 1968

o COORD. COMM. 15 Feb. 68

Lower Charles Population and Urbanization

The Lower Charles Report Area, downstream of Moody Street, Waltham,
contains the most densely urban portions of the Charles River Watershed,
Nearly six hundred thousand people ~- about two-thirds of all Watershed
residents -- live in the Lower Charles. And week-days, a million or more
additional persons surge into this.area for work, school, buéiness, health,
shopping or entertainhent, according to the Eastern Massachusetis regional .
traffic survey. That summarizes the current numbers of Lower Charles
occcupants, both resident and transient. |

High intensity arbanization has long marked the Charles, Four-sixths
of all Charles residents sre living in sbout one-sixth of the Natershed.

A century ago, nearly four-fifths of Watérshed residents lived in this
same ‘small Lower Charles Area. And two centuries ago, in 1765, about
four-sixths were living in the Lower Charles.

For the future, continuing concentration in the Lower Charles appears
likely, |

Federal, State and Municipal taxatioh policies, together with great
fixed public and p;ivate investwents in parks, water supply, sewerage,
motorways, transit, and major institutions have established a framework.
for individual private developments of the future.

New apartments, office buildings, classrooms and dormitories are
being built in the Lower Charles. M.I.T, buildings, B.U. buildings and the
Prudential Center are large recent examples, Now en even taller John

Hancock building is proposed.



Other examples of new ma;}or apart.ment bu:lld:i.ngs and office or classroom

buildings are spread all 'round the Boston and Cambridge shores of the Charles
Basin and throughout the Lower Charles Area. Looking from the Science Museum
upatream there are new apartuents at Charles River Park, on Beacon Street
and elsewh_ere both on the Boston and on the Cambridge sides of the River,:
. & new mul‘t.ifstory Middlesex County office building is coming in Rast
Cambrq.dge._ The Town of Watertown desires taxable re-use of Watertowm
Arsenal property. Farther upstream en the Leower Charles there have been
ad.di_'_t.ion.al neﬁ buildings agd groups of buildings with parking areas, o
Taken ‘togethor, these developments demonstrate a likelihood of continuing
population concentration 1n ‘the Lewer Charles Study Area., On that
' assum‘ptior;, a trlal forecast to the year 2,000 could be constructed as
:I!‘ollowa: _ 7 _

1) A U, S, National population of 200,000,000 was declared by the
U. S. Department of Commerce in November 1967, and was said to be about B
T0% urb#n« ' _

2) A 300,‘.000,000'popu1at£on by the year 2000 has been widely forecast,

expected to be about 80f urban,

'3) The Charles Watershed population in 1965 was about 850,000 people,
about 90% urban snd sube-urban,

L) Tt is presumed the Watershed growth will parallel the national
urban growth through the next thirty-three years, |



§) If so, a straight-line projection to the year 2000 of the Charles
Watershed 1965 pepulation by existing major geographic segments, could

result as follows:

_ 1965-2000

Segment, Year Pop'n Year. Population
1965 Growth 2000 Increase

Lower Charles 550,000 260,000 850,000 L%

(Warren Av, Boston-

Moody Street, Waltham)

Mid=Charles 177,000 73,000 250,000 11%

(Moody St, Waltham- _

South Natick Dasm)

Upper Charles 83,000 92,000 175,000 111%

{80, Natick Dam - Echo
.Lake & Headwaters)

850,000 1,275,000 -

The overall result is a 50% increase in Watershed totel population with
two-thirds of the total stil) living in the Lower Charles. This is the same
relative distribution and concentration as tﬁday. |

Wnatever the specific numbers, it may be responsibly speculated that
about two-thirds of the future residents of the Charles Watershed will
continue to live in the Iaﬁer Charles Report Aroa. This speculation is
{nflnenced by the massive metropolitan physical facilities availsble in
the area. ‘

Many Lower Charles institutions are of national or of regional ch#racter
and significance. Such institutions will not soon be duplicated, nor be
re-located elsevhere than the Lower Charles, So far as they are the work=
placeé of local reéidentg, these primary economic institutions and all
related secondary and tertiary activities will continue to drawland hold
_large numbers of persons in the existing stock of acceptable dwellings

nearby. Federally~aided urbsan renewal in portions of Boston, Brookline,

3



Cambridge, Newton, Watertown and Waltham will either replace or enhance
portions: of that existing dwelling stock,

Barring national catastrophe, there appears every reason to expect
‘continuing concentration of residents and of week-day commuters in the
Lower Charles Report area. The prospect of such continuing concentration
has several consequences for our Lower Charles Interim Report on flood
control and navigation.

First, floods of the future, equalling Charles Basin water levels
of August 1955, . would likely cause greater loss, damage, disruption and
inconvenience now than in 1955 because of further concentration of buildings
and . transportation facilities in the Basin lowlands in the past fourteen
years, ' ‘

Sedond,dthe physical bulk of buildings in the lowlands close to the
Basin is increasing and the occupancy is changing from residential (formerly) _
toward institutional and commorqial, with continued residential, These
and other land-use changes are inducing changes in navigation requirements
in the Basin, VHbaty fuel oil is bargéd to the Cambridge Electric Light 7
Company plant at a significant saving in delivery cost per barrel compared
to trucking, And one barge load would require 55 tank truck trips to carry
it, we found. Also, large-dimension radar and magnet laboratory heavy
unité have been barged in to M.I.T. rather than being trucked in,

Third, the demand for recreation uses of the Charles River Basin water=-
surface and related open river-bank or river-view lands will rise with the
rising buildings and rising.population.

Thus, it appears likely that in future there will be'incfeaSing Justification
for State and Federal interest in Chsarles flood cdntrolg'navigation'and pollution

reduction facilities, L
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LOWER CHARLES

F1L.OOD CONTROL

AND NAVIGATION STUDIES

Col, Renier has described the general characteristics of the
Lower Charles River area. He covered the present flood problem
in the Charles River Basin area and in Muddy River, and mentioned
that the Interim Report which will be confined to the lower water=-
shed, will contain specific recommendations only for flood control
and navigation. I T

The primary flood problem in the Lower Charles is lack of
Basin level control. No satisfactory solution of the Muddy River

.. problem is possible without first controlling the basin water level.

Discharge of flood flows from Muddy River requires maintaining -
a near normal Basin level,

. The main portion of the existing Charles River dam is a wide
earth section with-a top elevation 15 feet above mean sea level.’
Most of this section of the dam, about 7 acres, is now occupied by
the Museum of Science. Upon completion of a current construction
program, ‘the investment in Museum buildings will be about $15
million.

At the northerly end of the dam, 8 sluice gates provide. the
only means of basin level control. Water may be discharged to Boston
Harbor only when the tide is low. - '

At the southerly end of the dam, a 45 foot wide lock permits
the passage of commercial and recreational boats between the Basin
and Boston Harbor. The lock is equipped with two gates which move
horizontally into place from slots in the southerly wall of the lock.

These gates by present day standards are obsolete and inadequate.



After the record flood in August 1955, consulting engineers. -
for the Metropolitan District Commission studied the flood problem:
Early consideration was given to constructing a pumping station at
the existing dam to control the Basin level, Six alternative locations .
were studied. None were found feasible. ' '

In 1959, a plan was developed for a new dam, 2200 feet downe
gtream of the present dam., The site is at the abandoned Warren
Avenue highway bridge between Boston and Charlestown. This is
the project that the MDC now proposes for solution of the flood
problem and to afford improved navigation.

The principal features of this multiplempurpose project are a
pumping station and three navigation locks - one sized to accommodate
commercial vessels, Additional features include a flsh la.dder and
a h1ghway viaduct between: Boston and Charle stown

. Upon constructmn of the new dam, the lock and sluice gates at
the existing dam would be removed. The basin would then extend -
2200 feet downstream of the existing dam.

‘We have reviewed the detailed studies and reports by the MDC
consultants, and have considered other alternatives. Qur cost and.
project studies are now nearly completed. The new dam and facilities
proposed at Warren Avenue, appear effective and practical,

Flooding has been experienced in the Charles River Basin on
many occasions. It must be assumed that past levels of flooding will
be repeated in the future, unless the Basin level is controlled by
pumping. -

A field survey of economic losses from flooding is now under
way. About 40% of the flooded area has been surveyed. Figures .
available indicate that a recurring 1955 flood would cause losses of
$1 million in this portion of the flooded area. When all flood loss
figures are available, they will be converted to annual benefits and
balanced against the annual costs of construction and operation of .the
proposed dam.

Growth in recreational boating in the Basin is evident. To meet
future demands, improved locking facilities will be required, Final
benefit information is being prepared relative to improved locking -
facilities. At the present time, there are some 800 power, sail and
rowing boats in the Basin. Preliminary analysis indicates that annual
navigation benefits from improved locking at the proposed new dam

over the next 50 years would run between 2 to $300, 000 annually.



In arriving at recommendations in respect to Federal
participation in a project, determinations are made of the project
costs and project benefits, The degree of Federal participation
which may be anticipated is dependent on the nature of the im=
provements. Costs assessable to commercial navigation improve=
ments are usually borne entirely by the Federal Government.
Costs assessable to recreational boating are usually shared equally
by the Federal and local governments, The major construction
costs for flood control are usually borne by the Federal Governs=
ment. However, several of the project costs such as real estate,
relocation of utilities and annual maintenance and operations may
be borne by non-Federal governmental agencies.

The Interim Report on the Lower Charles will discuss more
fully the foregoing items. It will also contain recommendations
relative to Federal participation in improvements for flood control
and navigation in the Lower Charles River.



